Behavioural ecology is an evolutionary-based discipline that attempts to predict how animals will behave in a given set of environmental circumstances and how those behavioural decisions will impact population growth and community structure. Given the rapidly changing state of the ocean environment it seems that this approach should be a beneficial tool for marine conservation, but its promise has not been fully realized. Since many conservation issues involve alterations to an animal's habitat, I focus on how habitat selection models developed by behavioural ecologists may be useful in thinking about these sorts of problems, and mitigating them. I then briefly consider some other potential applications of behavioural ecology to marine conservation. Finally, I emphasize that the strength of a functional approach like behavioural ecology is that it allows predictions, from first principles, of responses to environmental changes outside the range of conditions already experienced and studied, and its models may be broadly generalizable across species and ecosystems.
I do not intend this to be an autobiographical essay, but a brief sketch may help to explain how I got to where I am, and why I believe thinking like a behavioural ecologist can provide new insights into many of the pressing marine conservation issues of today.
Looking back, I think I've always been a behavioural ecologist, even before that was defined and recognized as the distinct field of study it is now. My MSc thesis had "behavioural ecology" in the title (Dill, 1967) because it dealt with the effect on Pacific salmon alevin behaviour of environmental conditions like gravel size and burial depth. Many people credit me as the first to use the term, but that's actually not the case (see, e.g. Mason and Chapman, 1965) . Today, however, behavioural ecology (henceforth BE) means something quite different; it no longer simply describes the effect of the environment on behaviour (and vice versa) but instead attempts to predict how behaviour responds to features of the environment, from evolutionary first principles. In other words the approach is functional, rather than descriptive.
Early in my career I studied the behaviour of individual animals in the laboratory, where the environmental and experimental conditions could be tightly controlled. For example, my PhD thesis, under the supervision of C.S. (Buzz) Holling at the University of British Columbia, dealt with how a small fish, the zebra danio (Brachydanio (now Danio) rerio), used visual information from an approaching predator to decide when to initiate its escape (Dill, 1974) . Trained as an ecologist, I also explored how learning to recognize threats could affect predator functional response, and the implications of this for population regulation. However, this interest in the determinants of flight initiation distance occupied me for many years, despite my switching from a mechanistic perspective to a more truly behavioural-ecological adaptive one (Ydenberg and Dill, 1986) . I was attracted to this new perspective in part because of my long-standing belief, inculcated by people like Dennis Chitty at UBC, in the power of hypothetico-deductive science.
Another of my early papers was on how archerfish (Toxotes chatereus) could correct for refraction at the air-water interface when shooting down terrestrial insects with jets of water (Dill, 1977 ). It's certainly an interesting question, but one without any obvious practical value, and this study was perhaps the most purely curiosity-driven of my entire career. I recall a referee saying that the results had no more significance than the patterns of smoke coming out of his pipe. As I hope to show in this essay, my research has become a little more relevant! However, I certainly don't wish to denigrate the value of curiosity-driven basic research, as many scientific discoveries, including those with great applied value, have resulted from exactly that. I think it's a shame, and incredibly short sighted, that funding for such work is getting increasingly difficult to obtain.
As mentioned above, while I continued to be fascinated with animal escape decisions, after I took up a position at Simon Fraser University I began to look at these in an adaptive costbenefit framework. Ron Ydenberg and I had predicted that if the lost-opportunity costs of flight were great, animals would delay their escape, i.e. that they would not flee immediately when they became aware of an attacking predator (Ydenberg and Dill, 1986) . We also predicted that flight initiation distance would vary as costs and benefits changed, and much of the subsequent research in my laboratory dealt with tests of that theory (see, e.g. Dill, 1990) . This body of work helped to define a new sub-field of BE and has some important implications for one area of conservation relevance, namely the consequences of human disturbance, as discussed later.
About this time, Steve Lima and I published a review paper on how risk of predation affected behaviours like foraging, habitat selection and reproduction (Lima and Dill, 1990 ) and this became another major theme of my work, and that of my graduate students, for the next 20 years.
Sometime in there, primarily through the interests of some bright and dedicated graduate students, I began to shift my study focus into the field, and onto marine systems. The same sorts of fundamental questions could be asked as in the laboratory, but of course without the same control over conditions. Still, strong inferences could be drawn with greater external validity. And it was also an awful lot of fun, and took me all around the world, from the study of killer whales (Orcinus orca) in BC and porpoises in Washington State to humpback whales (Megaptera novaeangliae) in SE Alaska, from stingrays, bottlenose dolphins (Tursiops aduncus), dugongs (Dugong dugon), sea snakes and sea turtles vs. tiger sharks (Galeocerdo cuvier) in Western Australia, to fur seals (Arctocephalus pusillus pusillus) vs. great white sharks (Carcharodon carcharias) in South Africa, and many more in between, including fishes on coral reefs and in ancient lakes in Indonesia. This is an example of something that seemed to determine much of my career-serendipity. I've learned that when a great opportunity comes along you should take it, even if doing so leads your research programme in an unexpected direction.
This work helped lead to a greater appreciation of the role that fear of predators could play in structuring marine communities through behaviourally mediated indirect interactions (BMII). For example, fear of predators can cause a consumer to forage less, creating an indirect positive effect of the predator on the consumer's prey. This realization, which has led to re-interpretation of some classic studies in community ecology, including the Alaskan sea otter-urchin-kelp system (Peckarsky et al., 2008) , has important consequences for conservation, as I've discussed in a pair of publications: Dill et al. (2003) considered the implications of indirect effects, including predation risk, in marine communities, while Madin et al. (2016) showed how human activities (including overfishing) create risk effects that can cascade through marine ecosystems.
Most recently, and as a direct result of these field studies, I've developed a greater interest in marine conservation and how my work can be applied to it. A current example is the work of my students and myself on the potential impacts of sea lice from open net pen aquaculture facilities on wild Pacific salmon (e.g. Krko sek et al., 2011) . My motivation for this is both personal and professional: personal because I want to leave a better world for my grandchildren, a world in which they can experience nature as I have been fortunate enough to do (while getting paid at the same time!); professional because, to paraphrase Helfman (1999) , it should be incumbent on all of us to preserve the species and ecosystems that provided our inspiration and our study subjects, and made our careers possible.
What exactly is behavioural ecology?
In the most general sense BE deals with the reciprocal interaction between an individual's behaviour and its "ecology" or environment (including the social environment). This interaction is a two-way street; the animal's behaviour can affect its relationship with members of its own species, its interactions with other species, and the environment to which it is exposed. In this way, behaviour influences an individual's growth, survival and reproduction, and thus, ultimately, its population characteristics.
Conversely, the environment, defined broadly, can affect an animal's behaviour and it is the study of this sort of interaction that has come to characterize modern BE. This influence can occur on two time scales, and both are of great interest to behavioural ecologists. In the longer evolutionary term behaviour adapts to the environment through natural selection. We expect behaviours to approach a state of optimality and thus maximization of individual fitness, although constraints and trade-offs will limit the degree to which this can be achieved. In the shorter or ecological term, we expect phenotypic adjustments of behaviour to current conditions. Individuals are assumed to assess the current costs and benefits of the behavioural alternatives currently available to them and then choose the one that maximizes some surrogate of fitness. This is described in the jargon of the field as "decision making" and often involves trade-offs. In other words we expect a degree of phenotypic plasticity. The relative importance of fixed vs. flexible behaviour will depend on how variable the environment has been in the species' evolutionary past.
Important areas in BE include habitat selection, foraging, anti-predator behaviour, social organization, territoriality and aggression, mate selection, reproduction and parental care, and learning. I will focus mainly on habitat selection for the remainder of this essay, illustrating some of the points above and suggesting its relevance to marine conservation. Following that I will briefly discuss how other research areas within BE might contribute to the conservation of marine species.
Habitat selection theory
A great many issues in marine conservation ultimately have to do with how human activities have impacted animal habitats-mostly negatively but occasionally positively. BE can provide a framework for looking at these issues and assist in predicting outcomes and how to mitigate them. Sutherland (1998) similarly highlights trade-offs in habitat preferences as an area where BE can make a significant contribution to conservation.
Consider an animal that has an option of choosing to live in 1 of 2 (or more) habitats, and assume the animal can estimate the quality of each. One habitat contains plenty of food, the other less. However, the most energetically rich habitat may also contain more competitors because they are attracted there by the abundant food, reducing food intake for everyone. We'd call this density-dependence if thinking of the number of competitors, or frequency-dependence if thinking of the proportion of the population. The expectation is that individuals will distribute themselves across the available habitats such that every individual is doing equally well, something called the ideal free distribution (IFD; Fretwell and Lucas, 1970) . In a 1990 book McCall developed a "basin model" to graphically represent the predictions of IFD for a fish population distributed over a broad geographic area of varying suitability (McCall, 1990) ; as the population increases, and the "basin" thereby fills, the population spreads into marginal areas and fitness declines to the same level across the range. Adaptive habitat choice and the IFD also play a role in Hutchings' (1996) explanation for the overexploitation of the Atlantic cod (Gadus morhua). Because of presumed advantages of being in large aggregations (predator protection?), cod continued to move into a relatively constant number of larger aggregations, even as overall numbers fell, making it easy for fishers to continue to catch them without receiving a signal of the impending population collapse.
Predators making their own habitat selection decisions may also end up being more abundant in habitats where their prey's food is more abundant (Hugie and Dill, 1994) . In that case the prey have to make a trade-off between the benefits (food) and costs (mortality risks) and are predicted to distribute themselves such that expected fitness is equal for all individuals. Small fish do this in the laboratory (Abrahams and Dill, 1989 ) and bottlenose dolphins do it in patchy seagrass habitats (Heithaus and Dill, 2002) . Given this background let's now consider a number of conservation issues that may benefit from being viewed in this theoretical light.
Human disturbance
As humans become increasingly abundant, they have an ever greater potential for disturbing wildlife. Sometimes this is just an unintended but inevitable consequence of co-occurrence in an area, as is the case with seismic oil exploration and naval sonar; in other cases it is a result of being attracted to the animals, as in the case of eco-tourism activities such as recreational diving and whale watching. Though ecotourism is sometimes viewed as a non-consumptive use of wildlife, it may be anything but. The continual presence of people, and in the case of whale watching, the boats that bring them, can seriously disrupt the target animals' activities, lowering their opportunities for foraging and social activities. Nowacek et al. (2016) discuss the importance to cetacean conservation of understanding their behavioural response to disturbance.
BE provides a way forward. Frid and Dill (2002) argued that animals may treat human disturbance as equivalent to risk of predation, and applied predation risk theory to understand the impacts of disturbance. A habitat's value declines with an increase in human activity, but this must be traded off against other benefits the habitat provides relative to alternative choices available to the animal. For example, Florida manatees (Trichechus manatus) during winter continue to use bays with thermal springs despite very high levels of boat traffic there (Buckingham et al., 1999) .
Climate change
Predation risk is not the only cost that animals must consider when choosing habitats. Other costs can be imposed by adverse abiotic conditions and are similarly predicted to affect animal distribution. For example, if high temperature increases the metabolic rate of a fish, then it should trade this cost off against the benefit of increased food intake (perhaps due in part to increased burst swimming ability) in choosing where to live. This has been modeled using a variant of the IFD by Hughes and Grand (2000) and the trade-off has been demonstrated both for chinook salmon (Oncorhynchus tshawytscha) in the laboratory Dill, 2006, 2007) , and Atlantic cod in the Gulf of St. Lawrence (Swain and Kramer, 1995) .
Thus, as climate change produces warmer oceans, fish distributions, and the distributions of predators that feed upon them, are expected to shift, both horizontally and vertically. BE may provide a useful theoretical framework for predicting the magnitude and consequences of these shifts, which will impact the global distribution of fisheries catches (e.g. Cheung et al., 2010) . Any BE modeling approach to this problem will likely have to include salinity as well as pH or pCO 2 levels, in addition to temperature. The oceans are becoming increasing acidic (or more accurately, less alkaline) and this may also be expected to increase metabolic costs and affect habitat selection decisions (Enzor et al., 2013) .
Importantly, species distributional shifts won't depend solely on their physiological responses, but on how their prey base and predator fields are changed simultaneously, and how they trade off these various benefits and costs. Harley et al. (2006) have reviewed some of the expected and observed impacts of climate change on marine systems, and Brooker et al. (2016) consider a number of other scenarios, primarily for marine fishes. If climate change results in resource scarcity, a lower energy state may reduce the scope for anti-predator behaviour and result in higher mortality (Frid and Heithaus, 2010) . And if smaller body sizes result from climate change, as some suggest (Cheung et al., 2013) , this may alter trophic relationships. Whether these effects occur will obviously depend on whether the various species in the community respond similarly or differentially to environmental changes. The complexity of the issue, and its importance, begs the application of the sort of novel predictive models BE can provide.
Mitigating overexploitation
Overexploitation by fisheries is perhaps the greatest threat to marine populations and biodiversity generally. Marine reserves or marine protected areas are tools commonly used or proposed to protect marine species from exploitation, at least locally. People generally think of these as areas where fish thrive in the absence of fishing mortality and build up their populations, perhaps exporting production outside the borders of the protected area. However, demographic change is only part of the story. Just as animals can move out of the protected area, so too can animals move in if they judge conditions better inside than outside the reserve. Eggleston and Parsons (2008) provide evidence for this in spiny lobsters (Panulirus argus) in the Caribbean, while Grüss et al. (2011) provide a recent review for fishes. It is important to recognize these behavioural components to understand when reserves are successful, and why they may sometimes fail.
The animal's choice to move in or out of the protected area should depend on the spatial pattern of such factors as conspecific density, food abundance, and predator risk. This clearly cries out for the application of IFD theory, but there have been only a few attempts to do so (e.g. Kramer and Chapman, 1999) . Since predators are also free to move across reserve boundaries, IFD models incorporating predation risk (e.g. Hugie and Dill, 1994) may prove especially useful. Adding a further complication, fish that leave the protection of the reserve may be naïve and thus susceptible to human caused mortality, such as spear fishing, on the outside (Januchowski-Hartley et al., 2013).
Defining critical habitat
The relative usage of various alternative habitats is often employed as a metric to define a species' critical habitat, in order to designate these as of special conservation concern. But the habitat with the most animals may not be any more valuable than the other alternatives, if animals are distributed according to IFD, such that fitness is everywhere equal. Alternatively, if animals are forced into sub-optimal habitats by dominant individuals in the best habitat [Fretwell and Lucas' (1970) "ideal despotic distribution"] and the population is large enough, the greatest proportion of the population may be found in the poorer habitats. Animals can also be forced into suboptimal habitats by competitively superior invasive species. Their fitness there will be reduced and their reproductive contribution to the overall population reproductive rate relatively unimportant. It is essential to understand why animals use the habitats they do in order to know which habitats are essential to the species' survival. This is exactly what BE allows one to do, by focusing attention on those habitat(s) providing the greatest fitness (Van Horne, 1983).
Caveats
While BE holds the promise of the development of a set of models to predict how marine animal habitat use and geographic range will respond to environmental change, a couple of caveats are in order. First, such models are based on the underlying premise of optimal choice, but habitat selection may not be optimal if animals cannot judge habitat quality accurately, or if they fall victim to an ecological trap. The latter can occur if the cues an animal uses to assess habitat quality, which have been adequate in the species' evolutionary past, are not good indicators of true habitat quality, due to human activity (Kokko and Sutherland, 2001; Sih, 2013 ). An interesting recent example is provided by Sherley et al. (2017) who show that juvenile African penguins (Spheniscus demersus) travel long distances to find habitats with low water temperature and elevated chlorophyll-a levels. These were once reliable cues to high prey abundance but now, due to overfishing and climate change, this is no longer the case and penguin survival has declined as a result. Chemical pollutants could also create serious ecological traps, if the animal cannot assess the danger they pose.
The other caveat relates to the important issue of spatial scale. Most of the empirical demonstrations of optimal habitat choice have been in the laboratory (e.g. Abrahams and Dill, 1989) or locally patchy field systems (e.g. Heithaus and Dill, 2002) , and it is unclear whether the models are applicable at the landscape level. As Lima and Zollner (1996) put it: "At large spatial scales, animals may face great uncertainty as to not only the location of patches, but also the number of such patches in the local or regional landscape, and the number of animals occupying those patches." Nevertheless, some recent studies provide confidence that spatial scale need not be an absolute constraint on optimal habitat choice. For example, an historical analysis of dunlin (Calidris alpine pacifica) migration indicated that as falcon numbers increased (following the cessation of DDT use), the sandpipers used fewer stopover sites and aggregated in those in greater numbers (Ydenberg et al., in press ). This result is consistent with the birds trading off food and danger on a continental scale. Cod and other forage fishes in the Gulf of St. Lawrence also appear to alter their distribution on very large spatial scales in response to trade-offs between food availability and predation risk from grey seals (Halichoerus grypus) (Swain et al., 2015) .
Other areas of BE relevant to conservation
It is often said that animal behaviour consists of The Four Fs: feeding, fleeing, fighting and reproduction, and behavioural ecologists have developed theoretical models applicable to each of these. Habitat selection theory, as discussed above, combines feeding, fleeing, and occasionally reproduction. Here, I'll briefly mention a few other areas where BE has contributed to marine conservation, or could conceivably do so. This is not intended to be an exhaustive review, but merely to illustrate the possibilities.
Foraging
To a certain extent this has already been covered, since habitat selection is usually considered as a foraging problem (albeit some species select spawning habitats, and may use similar decision rules). But other theoretical models from BE also have a potential role to play in marine conservation. For example, Satterthwaite and Mangel (2012) use a model of central place foraging to predict impacts of environmental change on seabirds and northern fur seals (Callorhinus ursinus), and Frid et al. (2016) apply central place foraging theory to examine distance effects of fishing lodges on threatened rockfishes (Sebastes spp).
Just as animals can assort themselves across habitats to achieve equal fitness, so can two ecotypes of a single species specialize on different food types and do equally well. Killer whales in British Columbia provide a classic example (Baird et al., 1992) . The socalled "residents" eat primarily fish, especially chinook salmon, while the "transients" specialize on marine mammals. This behavioural polymorphism may be kept at a numerical equilibrium (residents greatly outnumber transients) by frequency-dependent selection mediated by harbor seals (Phoca vitulina), who consume considerable amounts of salmon as well (Baird et al., 1992) . Clearly, the continued health of these endangered whale populations depends upon protecting their forage species, and understanding the dynamics of their inter-relationships.
Thinking of human fishers as predators also allows foraging theory, especially IFD, to be applied to the spatial distribution of fishing fleets (e.g. Gillis and van der Lee, 2012). Abrahams and Healey (1990) even suggested that data on vessel success, and the application of an IFD model, could allow vessel distributions to be used as a tool for assessing fish stocks.
On that topic, optimal diving models could be used to correct population surveys based on surface sightings of air breathing marine vertebrates, including sea turtles, thereby improving population estimates for threatened and endangered species (Thomson et al., 2013) .
Fleeing
BE has developed economic models of escaping from predators (see Cooper and Blumstein (2015) for a recent summary).
Many of the concepts that have proven successful for looking at animal predator-prey systems (e.g. Ydenberg and Dill's (1986) optimality model of flight initiation) can be applied directly to situations where human activities disturb animals, since animals seem to treat disturbance as a form of predation risk (Frid and Dill, 2002 ). As noted above, this can be useful in considering how activities like ecotourism can have negative effects on animal fitness and lead to new insights into how to manage human behaviour around them. Sometimes these may be counterintuitive. For example, the species least likely to show overt flight responses, or having the shortest flight initiation distance, may be the one that should be of greatest conservation concern, since the lack of avoidance may suggest the absence of options for the animals elsewhere (Gill et al., 2001) . Using the notion that disturbance is a form of predation risk Beale and Monaghan (2004) examined the responses of cliff nesting seabirds to human groups of varying size, and used the results to suggest more appropriate conservation measures for these species. More recently Southall et al. (2016) summarize evidence from field experiments that sperm whale (Physeter macrocephalus) and humpback whale responses to sonar exposure are similar to their responses to the sounds of mammal eating killer whales, a potential predator. Curé et al. (2016) provide additional evidence of this for sperm whales.
Not infrequently, human activities may create real mortality risks for animals, including marine species. For example, boat strikes kill cetaceans and sirenians in significant numbers. BE theory may provide ways of managing this risk, for example through regulations on vessel speed that would allow sufficiently early detection by the animals to avoid collision, but without unduly reducing foraging opportunities (see Blackwell et al., 2016) .
Finally, behavioural ecologists have shown how fear of large predators may have cascading impacts in marine communities by affecting the behaviour and fitness of their prey; these impacts may rival those of direct predation mortality. This is referred to as the "ecology of fear", and provides more ammunition for those who argue that large predators must be conserved because of the major structuring role they play in marine ecosystems (Heithaus et al., 2007 (Heithaus et al., , 2012 . Just as terrestrial species exist in a complex spatial landscape of fear, so to do marine mammals (and other species on a smaller scale) experience a "seascape of fear" (Wirsing et al., 2008) . An excellent example of the cascading effects of fear of predators on coral reef communities has recently been provided by Rizzari et al. (2014) . It may be worth considering whether large commercial trawlers might generate fear in their intended catch and by-catch, and what the broader consequences of this might be.
Fighting
I'm aware of only a single relevant example here, involving coho salmon (Oncorhynchus kisutch). This species has two types of males, so-called "hooknoses" who are large and fight for access to females, and smaller jacks, who specialize in sneaking fertilizations. The two co-exist at an equilibrium ratio, where both types have equal fitness (Gross, 1985) . However, size selective fishing mortality lowers the fitness of large, fighting males and shifts the equilibrium toward a greater proportion of small jacks, who are less valuable to the fishery (Gross, 1991) . Other environmental changes may have complimentary or opposite effects. Knowledge of this mixed life-history, and how the alternative behavioural tactics are kept in equilibrium, can only benefit the long-term persistence of the species, which is currently experiencing severe population declines in the Pacific northwest.
Reproduction
Along with survival, reproduction is a major determinant of population growth rate and persistence. Rowe and Hutchings (2003) argued that knowledge of competition for mates, mate choice and other aspects of their mating systems is essential to the conservation of exploited fish populations, illustrating this with data on the Atlantic cod; failure to understand these behavioural details can make it difficult to predict how a fish population will respond to relaxed fishing pressure. Quader (2005) provides additional examples, in a range of taxa, of how an understanding of a species' mate choice behaviour can improve management and conservation practice.
Some marine fishes, particularly in the tropics, are capable of changing sex at some point in their life history. Molloy et al. (2007) used a model to show that the flexibility of size-at-sexchange in protandrous (i.e. male first) hermaphrodites influences their susceptibility to overexploitation by fisheries. Conversely, Halvorsen et al. (2017) have suggested that changes in sex-ratio due to size selective fishing mortality in the sexually size dimorphic corkwing wrasse (Symphodus melops) will have consequences for the population's recruitment rate.
Conclusions
"only a more mechanistic approach that incorporates decision making by individual animals can provide reliable insights into how populations might behave in the face of future environmental change" (Sutherland and Norris, 2002) .
A large number of books have argued that animal behaviour and/or behavioural ecology has much to offer conservation (Clemmons and Buchholz, 1997; Caro, 1998; Gosling and Sutherland, 2000; Festa-Bianchet and Appolonio, 2003; Blumstein and Fern andez-Juricic, 2010; Berger-Tal and Saltz, 2016) and the number of papers on this topic is similarly voluminous. Yet it has been difficult to point to successful applications of BE to conservation practice, particularly in the marine realm. For example, there was not a single paper on this topic at the 2016 International Marine Conservation Congress.
It reminds me of an old joke, which I'll alter slightly for my purpose: A conservation biologist wishes to annul her marriage to a behavioural ecologist, because of the latter's failure to consummate the union; apparently he just stands beside the bed every night telling her how good it's going to be! This failure to have a measurable impact on conservation has led some, like Caro (2007) , to take a pessimistic view of the value of BE, or animal behaviour generally, in the conservation realm. He argues that one of the reasons for this is that behaviourists do not talk to conservationists enough about the choice of issue to tackle. Greggor et al. (2016) have recently attempted to bridge the gap between academic behaviour researchers and managers by getting members of both groups to jointly agree on a set of research priorities. In the meantime, I believe it is possible to point to some existing research programmes which already do a good job of this, such as the Centre for Wildlife Ecology at Simon Fraser University, where academic and government scientists collaborate on research on seabirds and shorebirds (see http:// www.sfu.ca/biology/wildberg/NewCWEPage/CWEnewTestHome. htm).
The quote at the beginning of this section makes the critical point that in order to predict how populations will respond to environmental changes, some of which will never have been experienced in the species' evolutionary past, it will be necessary to move beyond correlative models and adopt more mechanistic ones. Others, including Harley et al. (2006) , Satterthwaite and Mangel (2012) and Palacios et al. (2013) have made the same point with reference to marine species conservation. As I have attempted to demonstrate in this essay, BE is a rich source of just the sort of models that will be needed. Furthermore, because these models are underpinned by the laws of natural selection, a process that has shaped the behavioural responses of all animal species, what works successfully in one system may be applicable to others with minimal modification. Such generalizability is clearly an advantage when so many marine conservation issues cry out for our attention and human and financial resources are insufficient to treat each as a special case. For these reasons, I remain optimistic about a greater appreciation and application of BE to marine conservation in the future.
To be clear, I do not believe BE to be a panacea for solving the complex issues we face in marine conservation today, and will face increasingly in the future. These problems are multifaceted, and solving them will require knowledge of other biological disciplines, such as physiology in the case of climate change. And, of course, economic and social dimensions of the issues have also to be taken into account. However, behavioural ecology should be part of every marine conservation biologist's toolbox, since with its emphasis on animal decision making, trade-offs and flexible behaviour, it provides a useful intellectual framework for looking at the issues that most concern us.
